Meeting Prometheus: The Mechanism of MSC-Based Therapies; Cell Replacement or "Pretended Bystander Effects"? (7) . It had been long-known that MSCs produced abundant growth factors and bio-active cytokines, many of which modulate the immune system, limiting inflammation, and aiding healing (6) ; the field adopted the revisionist viewpoint that MSCs affect tissue repair largely via their paracrine factors and stimulation of host cells, which suggest that MSCs repair damaged tissue due to the "Pretended Bystander Effects", meaning that the therapeutic participation of MSCs is noncell, and it may be via cell-to-cell communication or exosomes and/or some metabolites and cytokines (4, 7, 8) .
In our study, we found that allogeneic umbilical cord derived mesenchymal stem cells (UCMSCs) transplantation can play a therapeutic role, but the transplanted cells can only live in the body for about 2 months. We hold the opinion that both "Pretended Bystander Effects" and Cell Replacement play a therapeutic role together. In the process of cell therapy, the former is the main one at the early stage (about a month after cell therapy) and the latter at the later stage (usually a month after cell therapy).
We will provide two solutions to ensure stem cell therapy is more efficient, more practical and more feasible. The first approach is to more effectively target MSCs to tissues and organs, that including the coating of MSCs with antibodies or peptides, modifying the surface molecules into endothelium binding molecules, biotinylating cell surface molecules and then coating the cells with streptavidin and biotinylated (1) . In this article, Chen et al. reported that "intracerebroventricular transplantation of vascular endothelial growth factor (VEGF) gene-modified bone mesenchymal stem cells (BMSCs) in rats after cerebral infarction could reduce reactive gliosis, ameliorate neurological deficit, diminish the percentage of cerebral infarction volume in rats, and facilitate angiogenesis". We agree with the conclusions drawn from Chen et al. (1) . But there are many thorny issues about the genetically modified MSCs and the potential dangers of adenoviruses. These issues are still in debate and further studies are needed to clarify these issues. We will share our ideas and provide the potential solutions on this topic.
Over the years, our understanding of the nature and function of MSCs has undergone a number of paradigm shifts. Initially MSC-based therapies were anticipated to augment the structure and function of damaged or diseased tissues via direct cell replacement (2, 3, 5) . However, it soon became apparent that relatively few MSCs engrafted at these sites of injury and studies in rodents and dogs confirmed that intravenously administered MSCs are caught in the capillaries of the lung, spleen and lymph nodes, and most MSCs are largely cleared antibodies, which makes the MSCs therapy more targeted, more accurate and more efficient. The second solution is "cell-free" treatment. There are several advantages of using MSC-derived exosomes/microvesicles, extracted from the MSCs culture medium. First, their use avoids the transfer of cells which may have mutated or damaged DNA. Second, the vesicles are small and circulate readily whereas MSCs are too large to circulate easily through capillaries and many MSCs do not get beyond the first pass capillary bed. Third, the dose of infused MSCs quickly diminishes post-transplant, and it may be that the delivery of MSC derived vesicles can achieve a higher "dose" that circulates to a greater extent than the larger cells (7) . Therefore, careful attention to detail in "targeted MSCs" and "cell-free" treatment may provide a new therapeutic paradigm for MSC-based therapies. Another solution is efficient induction of targeted differentiation of stem cells to play a substitution role.
